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Abstract 
 The Study examines the Biodiversity in India as revealed in the database of web of 
science in the year of 1991-2017. It was seen that the analysis included author productivity, 
authorship pattern, degrees of collaboration, year wise Cited references, Relative growth rate, 
and doubling time. This study also verified Lotka’s Inverse square law of author productivity, 
Price’s Square root law, Pareto Principle (80*20 Rule).  
Keywords: Author Productivity, Biodiversity, Scientometrics, Lotka’s Law, Price’s square root 
law, Pareto Principle. 
1. Introduction 
 Biodiversity is a complex, interdependent web, in which each member plays an important 
role, drawing and contributing in ways that may not even be visible to the eye. The abundant 
foods we eat, the air we breathe, the water we drink and the weather that makes our planet 
habitable all come from nature. 
The significant focal point of the study is to apply the Scientometric investigation so as to 
broke down the assessment and execution of exploration yield in biodiversity. This study 
identified to authors and their productivity. Collaborative patterns and different viewpoints are 
significant and helpful to comprehend the component fundamental the development of 
information of a discipline. This investigation likewise analyses the performance and evaluation 
of biodiversity research output in terms of its content and coverage growth rates and relative. 
This study also related to the statistical analysis of the relative growth rate, doubling time, 
degrees of collaboration, Lotka’s Chi square model, Lotka’s Inverse square law of author 
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productivity, Price’s Square root law, Pareto Principle. Further, this study is exploratory in nature 
by recognizing the exploration execution of Biodiversity in Scientometric and is dissected in 
nature in fortifying the observational legitimacy through utilization of appropriate Bibliometric 
laws. 
2. Literature Review 
 Some of the earlier studies have been reviewed related to the objectives of the present 
study and presented below. 
Kumar (2020) has revealed that COVID-19 is a novel virus with lethal effects on human 
health, causing respiratory failure and infiltration in the lungs. The present study attempted to 
examine global publication trends in research associated with COVID-19 and sought the fitness 
of Lotka's Law, data downloaded from the WHO database. The goodness of fitKolmogorov-
Smirnov (KS) measured in the COVID-19 research to quantify the pragmatism of the Lotka's 
rule between the observed collection of data counter to the inverse square rule relation and the 
possible value of n=2. 
Pillai Sudhir (2013) studied the authorship distribution in physics literature and to 
examine the validity of Lotka’s law of scientific publication productivity. A list of journal 
articles on various aspects of physics research cited in the doctoral theses of University of 
Kerala, Thiruvananthapuram, South India was compiled for the study. Using ‘straight count’ of 
authorship, a total of 1,665 personal authors were identified and 3,367 authors were identified by 
using ‘complete count’. K-S statistical test and Chi-square test were applied to verify the 
applicability of Lotka’s law in the two approaches. The productivity distribution did not fit either 
set of data for two different author communities when Lotka’s law was applied in its original 
form. This confirms that law does not applicable to authors of the physics literature. 
Pao (2013) focus that Lotka’s Law testing procedure Instead of the commonly accepted 
inverse square law, Lotka's original formulation was based on a more general inverse power 
law: xn·y = c. The exponent and the constant must be estimated from the given set of author 






3. Objectives of the Study 
The present study was undertaken with the following objectives 
1. To find the scientific authors and authorship pattern for Biodiversity research 
2. To calculating the relative growth rate and doubling time of research 
3. To identify the proportion of single and multi-author papers and degree of collaboration 
in Biodiversity Research 
4. To test the applicability of Lotka’s Inverse Square Law of scientific authors in 
Biodiversity research literature. 
5. To test the applicability of Price’s Square root law 
6. To calculating Pareto Principle(80*20 Rule) 
3.1 Methodology 
 The Biodiversity research literature retrieved from web of science database from 1991-
2017. Overall data retrieved by the researcher are 2786 records by analyzing the present study. 
The data has analyzed and classified into HistCite software. 
4. ANALYSIS AND DISCUSSION 
4.1 Year wise Distribution of Cited Reference and Authors 
Table-1 shows that the values total Cited References and its   average values, number of 
authors and its average authors per article values and   its mean values are calculated by year 
wise Biodiversity research publication output. It could be noticed that from the table-1 below 
totally 2786 records were produced by 13784 authors for 27 years from 1991 to 2017 on 
Biodiversity research. Totally 133653 times Cited references measured by other scientists and its 
mean value is 4950.11 for every year of sample periods. 13784 authors contributed for 
Biodiversity research output during sample periods and its mean value was 510.52 per year and 
38.12 average authors for per article.  
The year of 2010 records were cited by highest times cited references during period. Each 
year records were cited more than 15 times at every article of Biodiversity. The year of 2017 had 
contributed the highest number of authors in 298 research publication. The years of 2010, 2012-
2017 contributed more than 1,000 authors in the field of biodiversity. The years of 2003 and 
2010-2014 had average author per article as more than 4 authors. The years of ,1993, 1995, 1997 
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and 2000 to 2009 had contributed the average author per article as more than 3 authors and 
remaining year of 1991-1992,1994, 1996 ,and 1998-1999 have more than two authors as average 
author per article. It is concluded from this analysis highest Cited References of 16390 times 
cited by others in the year 2017. The year 2017 has contributed the highest number of authors in 
the subject of Biodiversity 
Table 1: Year wise Cited Reference and number of Authors 




1991 2 24 19 9.50 4 2.00 
1992 2 66 40 20.00 4 2.00 
1993 7 501 261 37.29 12 1.71 
1994 7 27 110 15.71 10 1.43 
1995 8 317 159 19.88 15 1.88 
1996 18 554 324 18.00 48 2.67 
1997 21 579 705 33.57 56 2.67 
1998 22 376 1075 48.86 59 2.68 
1999 25 455 901 36.04 66 2.64 
2000 34 738 1209 35.56 95 2.79 
2001 44 2049 1582 35.95 115 2.61 
2002 45 999 1638 36.40 114 2.53 
2003 57 1194 2195 38.51 151 2.65 
2004 51 1144 1776 34.82 154 3.02 
2005 78 1620 3236 41.49 250 3.21 
2006 63 2173 2279 36.17 251 3.98 
2007 106 1779 3518 33.19 428 4.04 
2008 131 2472 4796 36.61 520 3.97 
2009 156 1796 6452 41.36 508 3.26 
2010 197 5274 7983 40.52 1061 5.39 
2011 186 2306 8923 47.97 827 4.45 
2012 230 2689 11881 51.66 1208 5.25 
2013 226 2685 13132 58.11 1265 5.60 
2014 222 1528 12093 54.47 1310 5.90 
2015 271 2298 15305 56.48 1767 6.52 
2016 279 456 15671 56.17 1402 5.03 
2017 298 127 16390 55.00 2084 6.99 
Total 2786 36226 133653 1029.29 13784 96.87 






4.2 Relative Growth Rate and Doubling Time of Overall Output 
Table-2 presents data of relative growth rate and doubling time for total research output 
in Biodiversity. It could be noted that in 1991, 2 papers have been published in biodiversity and 
the number went up to 2786 by the end of the year 2017.However, its relative growth rate has 
shown a declining trend.  
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1992 2 4 0.693 1.386 0.693 1 
1993 7 11 1.386 2.398 1.012 0.684783 
1994 7 18 2.398 2.890 0.492 1.408537 
1995 8 26 2.890 3.258 0.368 1.883152 
1996 18 44 3.258 3.784 0.526 1.31749 
1997 21 65 3.784 4.174 0.39 1.776923 
1998 22 87 4.174 4.466 0.292 2.373288 
1999 25 112 4.466 4.718 0.252 2.75 
2000 34 146 4.718 4.983 0.265 2.615094 
2001 44 190 4.983 5.247 0.264 2.625 
2002 45 235 5.247 5.460 0.213 3.253521 
2003 57 292 5.460 5.677 0.217 3.193548 
2004 51 343 5.677 5.838 0.161 4.311578 
















2006 63 484 6.043 6.182 0.139 4.985612 
2007 106 590 6.182 6.380 0.198 3.5 
2008 131 721 6.380 6.581 0.201 3.447761 
2009 156 877 6.581 6.777 0.196 3.535714 
2010 197 1074 6.777 6.979 0.202 3.430693 
2011 186 1260 6.979 7.139 0.16 4.33125 
2012 230 1490 7.139 7.307 0.168 4.125 
2013 226 1716 7.307 7.448 0.141 4.914894 
2014 222 1938 7.448 7.569 0.121 5.727273 
2015 271 2209 7.569 7.700 0.131 5.290076 
2016 279 2488 7.700 7.819 0.119 5.823529 
2017 298 2786 7.819 7.932 0.113 6.132743 




It is seen that its relative growth rates have decreased gradually from 0.693 in 1992 to 
0.113 in 2017. The mean relative growth rates for the periods 1991-2004 and 2005-2017 are 0.40 
and 0.16 respectively. The whole study period record the mean relative growth rate of 
0.28.Contrastingly the doubling time for publication of all sources of Biodiversity research 
output has increased from 1.00 in 1992 to 6.13 in 2017. The mean doubling time for publications 
is 3.38 years. The mean doubling time for the period 1991 to 2004 is worked out to 2.25 years 
and for the period 2005 to 2017 it is calculated as 4.51 years. 
It could be deducted from the above discussion that in general there is a progressive 
increase in number of publication of research output in Biodiversity. However, its relative 
growth rate has shown a decreasing trend which means the rate of increase is low in terms of 
proportion. Consequently, the mean doubling time for publication of Biodiversity has shown an 
increasing trend. This has been highlighted by doubling time for publications which is more than 
the relative growth rate. 
4.3 Ranking of Authors Productivity Based on Publications 
Table- 3 indicates ranking of authors by number of publications up to top twenty five 
authors are taken. Among the top twenty five authors, the Author “Nagendra H” published 
highest number of articles (53 publications) for the study period with 2043 global citation score 
consecutive authors “Kumar A” are published next highest number of articles for the study 
period with 39 publications. “Bawa KS” having next highest Global Citation Scores of 970 with 
just 28 publications followed by “Parthasarathy N” is having Global Citation Score of 888 with 
just 27 publications, while “Gupta S” having lowest Global Citation Score of 81 with just 19 
publications. Thus the most-cited authors are distinguished from the most-published ones.  
Table: 3 Shows Ranking of Profilic Authors 

















1  Nagendra H  53  1.9  213  21.43  75  2043  238.19  184  61  3  
2  Kumar A  39  1.4  61  5.92  46  277  33.25  85  7     
3  Reddy CS  38  1.4  92  19.00  14  182  36.99  147  19     
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4  Jha CS  34  1.2  101  19.31  13  228  39.37  155  19     
5  Kumar S  34  1.2  2  0.29  2  116  17.81  21  0     
6  Singh RK  34  1.2  35  4.31  6  216  28.02  43  19     
7  Roy PS  33  1.2  109  9.86  59  359  38.61  90  19     
8  Bawa KS  28  1.0  237  13.91  201  970  83.58  38  25  25  
9  Bhat DJ  28  1.0  13  0.82  3  171  13.33  10  4     
10  Parthasarathy N  27  1.0  174  11.50  111  888  96.91  93  23  25  
11  Singh R  26  0.9  15  1.56  10  260  49.57  9  0     
12  Davidar P  25  0.9  108  8.98  74  404  45.16  63  13  11  
13  Raghavan R  24  0.9  67  8.85  28  180  28.39  67  17  5  
14  Shaanker RU  24  0.9  38  4.37  19  188  26.40  79  10     
15  Singh A  21  0.8  12  1.53  2  85  13.56  23  5     
16  Ramesh BR  20  0.7  91  7.30  63  317  32.93  69  13  4  
17  Singh S  20  0.7  40  5.21  21  198  23.24  50  11     
18  Gupta S  19  0.7  25  3.69  6  81  13.38  17  6     
19  Murthy MSR  19  0.7  47  5.55  24  182  23.13  77  11  1  
20  Singh AK  19  0.7  15  1.88  10  114  14.54  11  5     
21  Behera MD  18  0.6  35  4.78  12  91  13.41  56  11     
22  Gadgil M  18  0.6  131  5.70  99  820  35.88  18  14  10  
23  Ganeshaiah KN  18  0.6  46  3.14  26  177  15.07  43  14  3  
24  Maikhuri RK  18  0.6  40  3.78  15  264  20.19  30  6  6  
25  Dadhwal VK  17  0.6  49  10.86  3  86  18.54  88  10     
 
4.4 Authorship Pattern 
Table- 4 demonstrates the initiation example of exploration distribution on Biodiversity 
research yield. It very well may be noticed that two authors distributions contribute 23.15 %, 
trailed by three authors distributions that contribute 20.85 %, four-author publications 15.97%, 
single-author research yield with 10.30%, From the outcome, we come to realize that the multi-
author distribution is the most elevated contrast with single-author distribution. In twenty seven 
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years analysis, year 2017 has recorded the most noteworthy distribution appropriation of 10.70% 
followed continuously 2016 recorded 10.01%, year 2015 recorded 9.73%. 
Table 4: Author-wise Distributions of publications 
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1998 3 9 6 2 1 
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1999 6 10 3 2 2 1 1 
   
25(0.90) 
2000 9 9 8 3 3 1 
   
1 34(1.22) 

















2004 14 9 14 5 3 4 1 
  
1 51(1.83) 
2005 13 25 10 15 7 3 3 
 
1 1 78(2.80) 
2006 7 19 15 7 5 3 3 1 1 2 63(2.26) 
2007 14 22 24 16 13 7 1 1 2 6 106(3.80) 
2008 20 34 35 26 9 2 2 1 
 
2 131(4.70) 
2009 22 42 34 28 15 8 1 2 
 
4 156(5.60) 
2010 14 47 42 34 22 13 8 5 2 10 197(7.07) 
2011 20 42 42 30 21 9 8 3 3 8 186(6.68) 
2012 19 42 55 39 27 19 11 3 2 13 230(8.26) 
2013 13 55 42 47 28 12 8 5 4 12 226(8.11) 
2014 10 40 55 41 21 30 5 6 2 12 222(7.97) 
2015 21 70 38 42 28 23 17 6 2 24 271(9.73) 
2016 21 58 50 43 32 21 14 13 8 19 279(10.01) 






























4.5 Single Vs Multiple-Authored Research Output and Degree of Collaboration 
The single version multi-author research output during the period 1989–2017 is observed.  






   
No of 
Output 
% No of 
Output 

















1992 1 50.00 1 50.00 2(0.07)  0.50 
1993 4 57.14 3 42.86 7(0.25)  0.43 
1994 5 71.43 2 28.57 7(0.25)  0.29 
1995 6 75.00 2 25.00 8(0.29)  0.25 
1996 10 55.56 8 44.44 18(0.65)  0.44 
1997 6 28.57 15 71.43 21(0.75)  0.71 
1998 3 13.64 19 86.36 22(0.79)  0.86 
1999 6 24.00 19 76.00 25(0.90)  0.76 
2000 9 26.47 25 73.53 34(1.22)  0.74 
2001 19 43.18 25 56.82 44(1.58)  0.57 
2002 15 33.33 30 66.67 45(1.62)  0.67 
2003 11 19.30 46 80.70 57(2.05)  0.81 
2004 14 27.45 37 72.55 51(1.83)  0.73 








2006 7 11.11 56 88.89 63(2.26)  0.89 
2007 14 13.21 92 86.79 106(3.80)  0.87 
2008 20 15.27 111 84.73 131(4.70)  0.85 
2009 22 14.10 134 85.90 156(5.60)  0.86 
2010 14 7.11 183 92.89 197(7.07)  0.93 
2011 20 10.75 166 89.25 186(6.68)  0.89 
2012 19 8.26 211 91.74 230(8.26)  0.92 
2013 13 5.75 213 94.25 226(8.11)  0.94 
2014 10 4.50 212 95.50 222(7.97)  0.95 
2015 21 7.75 250 92.25 271(9.73)  0.92 
2016 21 7.53 258 92.47 279(10.01)  0.92 
2017 11 3.69 287 96.31 298(10.70)  0.96 




It is observed that from the above table shows, the single-author contributed papers 
constitute 11.30% of the total publications where-as the remaining majority 88.70% of the papers 
are contributed by multi-authorship. In order to determine the collaboration in quantitative terms, 
the formula suggested by K. Subramanyam was tested. It is inferred from Table 5 that at the 
aggregate level, the degree of collaboration is 0.74 during the study period 1991–2017, i.e., out 
of total 2786 literature published, 88.70 % of them were published under the joint authors of 
publications in biodiversity research output. The period wise analysis indicates that its level is 
somewhat less in the first period [1991-2004: 0.59] and it has shown. An increasing trend during 
the period [2005-2017: 0.90]. This brings out clearly the high level of prevalence of collaborative 
research in biodiversity. Based on this study, the result of the degree of collaboration C=0.74 i.e., 
74 percent of collaboration authors articles published during the study periods.    
4.6 Pattern of Co-authorship Index 
It is observed from below table-6 the Co-Authorship Index for single authors is declined 
from 442.22 in the year 1991 to 32.65 in the year 2017. On the other hand, the Co-Authorship 
Index for Multiple authors is enhanced from  56.37 in  the  year  1991  to  108.59 in  the  year 
2017, which  indicates  the  pattern  of  co-authorship is increasing among the contributions of 
the journal. 
Table 6: Pattern of Co-authorship Index 
Year 
Single Authors Multiple Authors 
Total 








442.2222 1 56.37394 
2(0.07) 
1993 4 
505.3968 3 48.32052 
7(0.25) 
1994 5 
631.746 2 32.21368 
7(0.25) 
1995 6 
663.3333 2 28.18697 
8(0.29) 
1996 10 
491.358 8 50.11017 
18(0.65) 
1997 6 
252.6984 15 80.5342 
21(0.75) 
1998 3 





212.2667 19 85.68839 
25(0.90) 
2000 9 
234.1176 25 82.90285 
34(1.22) 
2001 19 
381.9192 25 64.06129 
44(1.58) 
2002 15 
294.8148 30 75.16525 
45(1.62) 
2003 11 
170.6823 46 90.98951 
57(2.05) 
2004 14 
242.7887 37 81.79748 
51(1.83) 
2005 13 
147.407 65 93.95656 
78(2.80) 
2006 7 
98.272 56 100.2203 
63(2.26) 
2007 14 
116.813 92 97.85665 
106(3.80) 
2008 20 
135.030 111 95.53446 
131(4.70) 
2009 22 
124.729 134 96.84753 
156(5.60) 
2010 14 
62.854 183 104.7353 
197(7.07) 
2011 20 
95.102 166 100.6244 
186(6.68) 
2012 19 
73.063 211 103.4339 
230(8.26) 
2013 13 
50.875 213 106.2624 
226(8.11) 
2014 10 
39.840 212 107.6691 
222(7.97) 
2015 21 
68.536 250 104.011 
271(9.73) 
2016 21 
66.571 258 104.2615 
279(10.01) 
2017 11 
32.647 287 108.586 
298(10.70) 
Total 315  2471 2254.900 2786 
 
4.7 Lotka’s Law Inverse Square Law of Scientific Author Productivity 
The general formula is XY = C, where X is the number of publications, Y is the relative 
frequency of authors with X publications, and n and C are constants, depending on the specific 
field. In brief, the author who publishes two articles accounts, on average, for 1/4 of the total 
number of publications. The authors who publish three articles account for about 1/9 of the total 
number of publications, and so on. Therefore, authors who publish one article account for 60% 
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of all the publications. That is to say, authors who publish n publications will be 1/n2 of the 
proportion of total publications. This formula is also called the Inverse Square Law (Tsay, 2003)9 
P = Number of x items in table = 31 
N = Sum of contributors = 13787,    N: Observed value 
Pao (1986)7 proposed the way to calculate n-value and c- value of Lotka’s law as in (1) and (2)  
The ‘n’ value is calculated by this method using the following formula 
         N ∑xy - ∑ x ∑y 
N  =    -------------------------     …(1) 
               N ∑x2 – (∑x)2 
 
N =  31(338.078)-(79.958*144.959) 
       ------------------------------------ 
        31(231.554)-(79.958)2 
N =  -1.41 
                                  1.63 
            K -S =     ------- 
                    √N 
Square root of 13787 is 117.42, and verifies K-S statistic value to see if Lotka’s law be capable 
of hold for Biodiversity related Publications. For N value is greater than thirty five, therefore, K-
S statistics method can be used to verify if  Lotka’s law could hold for the sample area 
publications. 
K - S = 1.63 / 117.42              K- S  = 0.014 for N = 13787 













1 6624 6624 0 8.798455 0 0 
2 1310 2620 0.693147 7.87093 5.455713 0.480453 
3 384 1152 1.098612 7.049255 7.744398 1.206949 
4 167 668 1.386294 6.504288 9.016858 1.921812 
5 93 465 1.609438 6.142037 9.885228 2.59029 
6 50 300 1.791759 5.703782 10.21981 3.210402 
7 36 252 1.94591 5.529429 10.75977 3.786566 
8 23 184 2.079442 5.214936 10.84415 4.324077 
13 
 
9 26 234 2.197225 5.455321 11.98657 4.827796 
10 12 120 2.302585 4.787492 11.02361 5.301898 
11 10 110 2.397895 4.70048 11.27126 5.749902 
12 7 84 2.484907 4.430817 11.01017 6.174761 
13 7 91 2.564949 4.51086 11.57013 6.578965 
14 6 84 2.639057 4.430817 11.69318 6.964624 
15 3 45 2.70805 3.806662 10.30863 7.333536 
16 2 32 2.772589 3.465736 9.60906 7.687248 
17 5 85 2.833213 4.442651 12.58698 8.027098 
18 4 72 2.890372 4.276666 12.36115 8.354249 
19 3 57 2.944439 4.043051 11.90452 8.669721 
20 2 40 2.995732 3.688879 11.0509 8.974412 
21 1 21 3.044522 3.044522 9.269117 9.269117 
24 2 48 3.178054 3.871201 12.30289 10.10003 
25 1 25 3.218876 3.218876 10.36116 10.36116 
26 1 26 3.258097 3.258097 10.61519 10.61519 
27 1 27 3.295837 3.295837 10.86254 10.86254 
28 2 56 3.332205 4.025352 13.4133 11.10359 
33 1 33 3.496508 3.496508 12.22557 12.22557 
34 3 102 3.526361 4.624973 16.30932 12.43522 
38 1 38 3.637586 3.637586 13.23203 13.23203 
39 1 39 3.663562 3.663562 13.42168 13.42168 
53 1 53 3.970292 3.970292 15.76322 15.76322 
558 8789 13787 79.958 144.959 338.078 231.554 
 
4.8   Price's Square Root Law  
In order to validate whether the distribution status of authors fulfill Price’s Square root 
law and the calculation is based on: 
PSQ   =   N  = 117.42 N = 13787 
Based on Price’s square root law, the only one contributor produced and 
53,39,38,33,27,26,25 and 21 numbers of articles by single contributor are given publications, the 
square root value located at just 0.28 percent of publications. Most of the authors are contributed 
very less number of times in Biodiversity research. The contribution percentage of 130 (Nearly 
closed are root value of 13787) contributors is located at 0.94 percent of publications. The value 
is very far away from 50 % (half of the literature on a subject); so this result is not in compliance 
























53 1 0.01 53 0.38 0.38 53 
39 1 0.01 39 0.28 0.66 92 
38(130) 1 0.01(0.03) 38(130) 0.28 0.94 130 
34 3 0.03 102 0.74 1.68 232 
33 1 0.01 33 0.24 1.92 265 
28 2 0.02 56 0.41 2.33 321 
27 1 0.01 27 0.20 2.53 348 
26 1 0.01 26 0.19 2.72 374 
25 1 0.01 25 0.18 2.90 399 
24 2 0.02 48 0.35 3.25 447 
21 1 0.01 21 0.15 3.40 468 
20 2 0.02 40 0.29 3.69 508 
19 3 0.03 57 0.41 4.10 565 
18 4 0.05 72 0.52 4.62 637 
17 5 0.06 85 0.62 5.24 722 
16 2 0.02 32 0.23 5.47 754 
15 3 0.03 45 0.33 5.80 799 
14 6 0.07 84 0.61 6.41 883 
13 7 0.08 91 0.66 7.07 9741 
12 7 0.08 84 0.61 7.68 1058 
11 10 0.11 110 0.80 8.48 1168 
10 12 0.14 120 0.87 9.35 1288 
9 26 0.30 234 1.70 11.05 1522 
8 23 0.26 184 1.33 12.38 1706 
7 36 0.41 252 1.83 14.21 1958 
6 50 0.57 300 2.18 16.39 2258 
5 93 1.06 465 3.37 19.76 2723 
4 167 1.90 668 4.85 24.61 3391 
3 384 4.37 1152 8.36 32.97 4543 
2 1310 14.90 2620 19.00 51.97 7163 
1 6624 75.37 6624 48.05 100 13787 
Total 8789 100 13787 100   
 
4.8.1 Pareto Principle (80 X 20 Rules)  
The researcher has used for this analysis in same values from the below table-62 to 
validate   Pareto Principle and test whether 80 percent of contributions have come from 20 
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percent of contributors. Since total authors number is 13787, that mean the 20 percent of total 
authors number is 2757 and its 80 percent of publications value is 11030. 







A*B % of A*B 
% Cumulated 
value of A*B 
Cumulated value 
of A*B 
53 1 53 0.38 0.38 53 
39 1 39 0.28 0.66 92 
38 1 38 0.28 0.94 130 
34 3 102 0.74 1.68 232 
33 1 33 0.24 1.92 265 
28 2 56 0.41 2.33 321 
27 1 27 0.20 2.53 348 
26 1 26 0.19 2.72 374 
25 1 25 0.18 2.90 399 
24 2 48 0.35 3.25 447 
21 1 21 0.15 3.40 468 
20 2 40 0.29 3.69 508 
19 3 57 0.41 4.10 565 
18 4 72 0.52 4.62 637 
17 5 85 0.62 5.24 722 
16 2 32 0.23 5.47 754 
15 3 45 0.33 5.80 799 
14 6 84 0.61 6.41 883 
13 7 91 0.66 7.07 9741 
12 7 84 0.61 7.68 1058 
11 10 110 0.80 8.48 1168 
10 12 120 0.87 9.35 1288 
9 26 234 1.70 11.05 1522 
8 23 184 1.33 12.38 1706 
7 36 252 1.83 14.21 1958 
6 50 300 2.18 16.39 2258 
5 93 465 3.37 19.76 2723 
4 167 668 4.85 24.61 3391 
3 384 1152 8.36 32.97 4543 
2 1310 2620 19.00 51.97 7163 
1 6624 6624 48.05 100 13787 
 8789 13787 100 100  
 
Based on analysis, the value of "Accumulated % of A*B" is 24.61percent of authors 
contributed more than twenty percent of contributions, once the "Accumulated Contributors" is 
16 
 
3391 (but 20 percent of authors 2757). In 80 X 20 rule view, the value should be very close to 80 
percent. Remaining 80 (75.39) percent of author’s publications are 10396. It can conclude this 
that the result is fully compliance with Pareto Principles. The finding of this study does not 
correspond to the Price’s Square Root Law and not fit for Pareto Principle (80 X 20   Rule) for 
author contribution. 
5. Major Findings: 
1. To find out author “Nagendra H” published highest number of articles (53 publications) 
for the study period with 2043 global citation score consecutive authors “Kumar A” are 
published next highest number of articles for the study period with 39 publications. 
“Bawa KS” having next highest Global Citation Scores of 970 with just 28 publications 
followed by “Parthasarathy N” is having Global Citation Score of 888 with just 27 
publications, while “Gupta S” having lowest Global Citation Score of 81 with just 19 
publications. Thus the most-cited authors are distinguished from the most-published ones. 
2. From the outcome of this study, we come to realize that the multi-author distribution is 
the most elevated contrast with single-author distribution. In twenty seven years analysis, 
year 2017 has recorded the most noteworthy distribution appropriation of 10.70% 
followed continuously 2016 recorded 10.01%, year 2015 recorded 9.73%. 
3. Totally 2786 records were produced by 13784 authors for 27 years from 1991 to 2017 on 
Biodiversity research. Totally 133653 times cited references measured by other scientists 
and its mean value is 4950.11 for every year of sample periods. 13784 authors 
contributed for Biodiversity research output during sample periods and its mean value 
was 510.52 per year and 38.12 average authors for per article.  
4. It is observed from this study the Co-Authorship Index for single authors is declined from 
442.22 in the year 1991 to 32.65 in the year 2017. On the other hand, the Co-Authorship 
Index for Multiple authors is enhanced from  56.37 in  the  year  1991  to  108.59 in  the  
year 2017, which  indicates  the  pattern  of  co-authorship is increasing among the 
contributions of the journal. 
5. The findings of degree of collaboration analysis reveal the following facts that the case of 
single author contributed papers is less. It brings out clearly the high level prevalence of 
collaborative research in Biodiversity. Based on this study, the result of the degree of 
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collaboration C=0.74 i.e., 74 percent of collaboration authors articles published during 
the study periods. 
6. The findings of the square root value located at just 0.28 percent of publications. Most of 
the authors are contributed very less number of times in Biodiversity research. The 
contribution percentage of 130 (Nearly closed are root value of 13787) contributors is 
located at 0.94 percent of publications. The value is very far away from 50 % (half of the 
literature on a subject); so this study is not in compliance with Price’s Square Root Law.     
7. It is found that the total number of authors is 13787, that mean the 20 percent of total 
authors number is 2757 and its 80 percent of publications value is 11030. The finding of 
this study does not fit for Pareto Principle (80 X 20   Rule) for author contribution. 
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